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ON THE INSTABILITY OF A CYLINDER OF VISCOUS LIQUID UNDER CAPILLARY FORCE.
[Philosophical Magazine, xxxiv. pp. 145—154, 1892.]
THE main outline of the theory of the instability of a long cylinder of liquid is due to Plateau, who showed that if the equilibrium surface r = a be slightly deformed so as to become
r = a + a. cos Icz,   ..............................(1)
in which z is measured parallel to the axis, the deformation is stable or unstable according as ka is greater or less than unity; that is, according as the wave-length X of the varicosity is less or greater than 27ra, the circumference of the cylinder. The solution of the merely statical question is, however, insufficient for the application to the important problem of the disintegration of a jet of liquid. A deformation of any wave-length exceeding 2?ra increases exponentially with the time (e9')j and what we require to know is the relation between q and X. A value of A,, if any, for which q is a maximum, determines the mode of maximum instability; and this in general tends more and more to be the actual mode of disintegration as the initial disturbances are reduced without limit.
As resisting the capillary force, Plateau seems to have had in view only viscosity. "Par suite des viscosite's inte'rieure et superficielle, le rapport entre la longueur normale des divisions et le diametre du cylindre surpasse toujours la limite de la stabilite". II se r6duirait sans doute a cette limite me1 me si le liquide <Stait exempt de toute viscosite"*." In the case of jets composed of liquids such as water, the influence of viscosity might be expected to be small, but it would be erroneous to conclude that the limit ka = 1 would then correspond to the mode of maximum instability. Inertia
* Statique exptrimentale et tMorique des liquides aoumis aua> seules farces moUculaires, 1873 Vol. ii. p. 231.
37-5fess that the argument does not
